Porcine reproductive and respiratory syndrome (PRRS) is a recently identified viral disease of swine that is a significant problem in swine producing regions throughout the world. 2, 3 Because of the potential economic impact of PRRS on swine production, extensive resources have been expended on the development of accurate diagnostic tests and efficacious vaccines. One of the potential obstacles to the success of these efforts is antigenic diversity among PRRS virus isolates. [5] [6] [7] Antigenic diversity has been demonstrated between North American and European PRRS virus field isolates by using homologous and heterologous polyclonal swine antiserum in an immunoperoxidase monolayer assay. 7 Antigenic differences between US and European PRRS virus isolates have also been demonstrated using a panel of 3 monoclonal antibodies (MAbs) specific for the 15kD protein of the PRRS virus: 6 SDOW 17, which was generated against the PRRS virus isolate ATCC VR-2332, and EP147 and VO17, which were generated against the PRRS virus isolate SD1. All 3 MAbs reacted, as determined by fluorescence microscopy, with 63 of 63 US isolates originating from the north-central region of the United States. Additionally, MAb SDOW17 reacted with the Lelystad PRRS virus and 56 of 56 European isolates representing 8 different countries (Denmark, France, Germany, Italy, Luxemburg, The Netherlands, Spain, and The United Kingdom). However, neither MAb EP147 nor MAb VO17 reacted with any of these European isolates. Similar observations have been made by Canadian investigators, who reported that the same panel of MAbs reacted with 10 of 10 Canadian PRRS virus isolates. 4 These observations suggest that MAb SDOW17 could be used as a universal diagnostic reagent for the detection of PRRS virus infection in clinical specimens. However, the following report indicates that North American isolates are antigenically more diverse than previously demonstrated and that it may not be possible to rely on a single MAb for diagnostic purposes. Received for publication October 20, 1994.
A total of 23 North American PRRS virus isolates were studied using a panel of 5 MAbs. Twenty-one of these isolates were collected from specimens that were submitted to the National Veterinary Services Laboratories, Ames, Iowa, between 1989 and 1993. Two additional isolates, ISU-P (ATCC VR-2402) and PA-1, were isolated from herds undergoing clinical outbreaks of PRRS in the states of Illinois and Pennsylvania, respectively. A brief summary of the origin of all isolates representing 7 states is included in Table 1 . The ISU-P isolate was subjected to 3 rounds of limiting dilution in porcine alveolar macrophages and then plaque cloned twice in MA104 cells. No other isolate was plaque cloned. The MAbs used were SDOW17, a EP147, a VO17, a M302, b and M146. b The MAbs M302 and M146 were generated against the 15-kD protein of the ISU-P PRRS virus isolate.
The reactivity of the MAbs to each of the virus isolates was determined by the indirect fluorescent antibody test, for which each MAb was optimally diluted in phosphate-buffered saline (PBS, pH 7.2). All virus isolates were diluted in Dulbecco's modified Eagle's medium c supplemented with 10% fetal bovine serum c and 10 mM HEPES c to yield 10 2 TCID 50 / 50 µl and subsequently coded with random numbers to prevent test bias. One-day-old MA104 cell (MARC-145) monolayers in 96-well microtiter plates d were then inoculated with 50 µl of each virus suspension. The plates containing the inoculated monolayers were incubated at 37 C for 48 hours in a humid atmosphere containing 5% CO 2 . Virus-infected monolayers were then fixed with cold acetone : menthanol (70:30) for 10 minutes, air dried, and stored at -20 C until used. Individual antigen preparations were then stained in duplicate with each MAb. Uninfected cell monolayers served as negative controls. The preparations were then incubated at 37 C for 45 minutes in a humid chamber and were subsequently washed 3 times in cold PBS. Antigen-antibody reactions were visualized with optimally diluted goat antimouse IgG conjugated with fluorescein isothiocyanate. e The procedure was repeated twice on 2 separate days using a separate lot of antigen each day.
The results of the study are summarized in Table 1 . Three distinct patterns were apparent. Nineteen of the isolates that represented the states of Arizona, Iowa, Illinois, Michigan, Minnesota, and North Carolina were immunologically recognized by all 5 MAbs. Three of the remaining 4 virus isolates that represented the states of Illinois and North Carolina were recognized by all MAbs except EP147. A single isolate from the state of Pennsylvania was unique. This isolate was only recognized by VO17 but not by SDOW17. In addition, all virus isolates studied were recognized by a monospecific porcine polyclonal anti-PRRS virus antibody.
Prior to this study, MAb SDOW17 had been shown to react with all European and North American PRRS virus isolates tested. 4, 6 However, our study clearly demonstrated that some PRRS virus isolates in the USA are not detected by MAb SDOW17. Furthermore, a recent serological survey 1 of the US swine population revealed the presence of polyclonal antibodies in individual herds that only reacted with Lelystad virus antigen. This observation suggests that the Lelystad virus and other European PRRS virus isolates that are not recognized by MAbs VO17 and EP147 may be established in US swine herds. Consequently, reliance on the use of a single MAb for diagnostic purposes is not recommended.
